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General experimental information
Commercially available chemicals were purchased from Wako Pure Chemical Industries, Ltd. unless otherwise stated. A Waters LCT Premier spectrometer (Waters Co.) combined with a Waters Acquity UPLC system (Waters Co.) was used for a liquid chromatography-mass spectrometry (LC-MS) analysis. A Bruker AMX 500 (Bruker BioSpin K.K.) was used to obtain nuclear magnetic resonance (NMR) spectra, using residual solvents as internal standards (methanol-d4: 1 H 3.31 ppm, 13 microplate reader was used to measure absorbance.
Preparation of the plant extracts
Dried plant samples were purchased from a commercial supplier (Hyakka-Saen.Co.Ltd, Fukuoka, Japan). Plant samples were powdered and extracted twice using methanol for 24 h each. The extract was evaporated, and the residue was partitioned in chloroform/methanol/water in the v/v ratios 4:1:5.
The obtained chloroform layer was washed using 1% sodium chloride solution, evaporated and dissolved in DMSO.
DPP-4 inhibitory activity assay
DPP-4 inhibitory activity was measured using human DPP-4 (Sigma-Aldrich Co.). The samples, 
Measurement of turbidity
Solutions of each sample in DMSO were diluted 10-fold in water and incubated for 30 min at 37°C.
The absorbance of the resulting mixture was measured at 600 nm.
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Compound data 20.8, 21.6, 22.0, 23.0, 25.2, 25.8, 27.3, 28.6, 29.2, 29.6, 36.1, 36.5, 36.7, 45.2, 45.5, 49.8, 55.9, 76.8, 103.8, 109.6, 109.7, 174.1, 174.8, 182.4, 191.8, 192 7, 17.8, 20.4, 20.4, 21.6, 22.0, 25.2, 25.5, 27.3, 28.3, 29.5, 31.2, 37.1, 40.8, 41.6, 45.3, 49.9, 50.5, 58.9, 76.6, 104.3, 109.5, 109.7, 174.3, 174.8, 182.4, 191.8, 192 7, 21.1, 22.7, 24.1, 25.1, 27.0, 28.3, 28.6, 28.8, 29.6, 29.6, 36.1, 37.5, 38.8, 40.7, 50.0, 51.7, 52.6, 106.4, 106.4, 106.6, 111.1, 156.5, 169.5, 170.7, 171.3, 191.8, 192 . 
